EXPRESS MAIL NO. EL426887853US 

Title: SYSTEM AND METHOD FOR FACILITATING EARLY 

CHILDHOOD BRAIN DEVELOPMENT 
Inventors: Jill Stamm, Ph.D. 

Janet Johnson, Ph.D. 

FIELD OF THE INVENTION 
[0001] The present invention relates generally to educational systems and methods for 

promoting child development and, more particularly, to educational materials that facilitate 

]Z healthy early childhood brain development. 

m BACKGROUND 
[0J02] Until recently, neuroscientists generally believed that intelligence was primarily a 

If! heritable trait and that intellectual potential is therefore mostly predetermined. In this 

regard, the brain was thought of as a relatively static entity that utilizes a pre-defined, 
unalterable set of instructions to foster its own development and engage in the process of 

7~ learning. While parallels were frequently drawn between the type of environment in which 

an individual was reared and the personal achievements enjoyed by that individual over the 
course of a lifetime, medical researchers lacked the ability to chart or tap the inner workings 
of the brain that were responsible for these observations. 
[0003] Scientific and medical advances, however, have pushed the frontiers of 

neuroscience beyond inveterate notions of human potential and have lead to an 
acknowledgment that much of the brain and its intellectual capacity develops after birth. 
Research using a variety of imaging technologies has demonstrated that the brain is a 
dynamic, highly adaptive organ in which microstructures develop, at least in part, in 
response to external stimuli. The imaging techniques that have permitted scientists to view 
the living brain in action include technologies such as positron-emission tomography (PET) 
(which measures blood flow in the brain and can identify activity levels in particular regions 
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of the brain), magnetic resonance imaging (MRI ) (which shows the particular structures of 
the brain), and electroencephalograms (EEG) (which show the flow of electrical energy 
through the brain). For more information about the brain and its intellectual and emotional 
development, see R. Kotulak, Inside The Brain: Revolutionary Discoveries of How The Mind 
Works (McMeel Publishing, 1997); R. Shore, Rethinking The Brain: New Insights into Early 
Development (Families and Work Institute, 1997); and C. Ramey and S. Ramey, Right From 
Birth: Building Your Child's Foundation For Life (Goddard Press, 1999); each of which is 
hereby incorporated by reference for general information on the brain and its development. 
[6004] Early childhood (i.e., birth to about age six) is generally regarded as the period in 

'fl which caregivers can have the most significant influence on brain development and, 

consequently, a child's later ability to think and acquire knowledge. As the child learns 
about his world, those "lessons" actually form, or shape, the brain and the manner in which 
flj the brain processes information. It is during this early period that the connections (synapses) 

□ that form between nerve cells (neurons) develop at a rate which surpasses that at any other 

time in life. Indeed, far more synapses are formed during this period than will eventually be 
needed. The brain of a typical two-year old, for example, has twice the number of synapses 
of an adult. Once these synapses are formed, those that are not needed or are not reinforced 
by repetitive use are believed to be selectively destroyed through a process that is referred to 
as "neural pruning". 

[0005] Neural pruning is a natural and healthy aspect of the maturing brain that promotes 

the development of more efficient synaptic circuitry later in life. However, this process can 
also negatively impact a child's learning potential, if the child is raised in a sub-optimal 
environment. For example, when a child is raised in a deprived or neglectful environment, 
neural pruning can impede the formation of what otherwise would be important brain 
circuits, because synapses that may be useful for later learning are pruned away due to lack 
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of use. Similarly, when a child is raised in a highly stressful environment, neural pruning 
can reinforce brain circuits that are constantly on high alert, because synapses that otherwise 
would be pruned away are maintained due to repetitive use. In the latter case, the 
(mal)adaptive "high alert" circuitry can result in outward behaviors like impulsiveness, 
aggressiveness, and difficulty in focusing attention, all of which render future learning in a 
regular classroom setting much more difficult. 
[0006] Clearly, the knowledge gained by neuroscientific research in recent years offers 

K= caregivers a unique opportunity to improve the intellectual and emotional well-being of a 

child in their care and thereby provide the child with a solid foundation for future learning. 
) u . Accordingly, there is a need for pragmatic systems and methods that enable caregivers to 

j1= implement current knowledge of early childhood brain development and that facilitate 

j„k meaningful interaction between a caregiver and a child in their care. There is also a need for 

ry systems and methods that enable caregivers to provide a child with a stimulating 

environment that includes purposeful activities in a playful, interactive context. 

SUMMARY 

[0007] The present invention provides caregivers with pragmatic systems and methods for 

implementing current knowledge of early childhood brain development and for facilitating 
meaningful interaction with a child in their care. The invention further provides systems and 
methods that enable caregivers to provide a child with a stimulating environment that 
includes purposeful, shared activities in a playful, interactive context. In an exemplary 
aspect, the system of the invention comprises stage-specific activity cards comprising 
caregiver directions for facilitating an interactive play session with a child, and at least one 
item whose use by a caregiver during the interactive play session is designed to stimulate a 
predetermined aspect of brain development. The predetermined aspect of brain development 
comprises at least one of security and emotional attachment, touch and sensory integration, 
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vision and visual discrimination, play and playfulness, and sound and auditory 
discrimination. In another exemplary aspect, the method of the invention comprises 
obtaining a system for facilitating early brain development that targets a predetermined stage 
of development; selecting an activity card, which describes at least one activity that 
stimulates a predetermined aspect of brain development; engaging a child's attention to 
facilitate an interactive play session with the caregiver; modeling a selected activity for the 
child in order to instruct the child how to perform the selected activity; and prompting the 
child to perform the activity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0108] The present invention is illustrated by way of example, and not of limitation, in the 

Ul 

j s jf accompanying figures, in which like references indicate similar elements, and in which: 
Pffi? 9 ! FIG - 1 is a diagram illustrating an exemplary system for facilitating early childhood 

m brain development; 

[Q§10] FIG. 2 illustrates an exemplary activity card in accordance with the invention; 

[0011] FIGS. 3A-3B are charts which illustrate exemplary activities that stimulate 

predetermined aspects of brain development and foster the concepts that promote early brain 
development; 

[0012] FIGS. 4A-4B are charts which illustrate exemplary stage- specific activities that 

may be provided or described in various exemplary systems in accordance with the 
invention; and 

[0013] FIGS. 5-8 illustrate exemplary activity cards in accordance with the invention. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0014] The following detailed description of exemplary embodiments of the invention 

makes reference to the accompanying drawings, which form a part hereof and in which are 
shown, by way of illustration, exemplary embodiments in which the invention may be 



4 



practiced. While these exemplary embodiments are described in sufficient detail to enable 
those skilled in the art to practice the invention, it should be understood that other 
embodiments may be realized and that changes may be made without departing from the 
spirit and scope of the invention. Thus, the following detailed description is presented for 
purposes of illustration only and not of limitation, and the scope of the invention is defined 
solely by the appended claims. 
[0015] Preliminarily, as used herein, in an exemplary embodiment, the term "child" 

includes any person who has reached a developmental stage that corresponds to a 
Q chronological age of about six years or less. For example, the term "child" shall include any 

i:0 person who has reached a developmental stage that corresponds to an infant (i.e., 0 to about 

;«| 6 months), a baby (i.e., about 6 months to about 18 months), a toddler (i.e., about 18 months 

to about 3 years), or a preschool age child (a preschooler) (i.e., about 3 years to about 6 
I'll years). 

[0J16] The term "developmental stage" or "stage" includes, in an exemplary embodiment, 

a period that loosely corresponds to a degree of intellectual capacity or developmental 
readiness that is characteristically exhibited at the designated chronological age. For 
example, a particular 4-year old child may be best characterized, developmentally, as being 
at the "toddler stage", rather than the stage suggested by a chronological age of 4 years, 
namely, the "preschooler stage". The term "stage" is used herein to underscore that children 
develop at varying rates and that categorizations based upon chronological age alone may 
not accurately reflect the actual developmental stage of a given child. 

[0017] The terms "age" and "stage" include a child who has attained a particular 

chronological age as well as the corresponding developmental stage. Moreover, the phrase 
"age and stage" shall also be understood to include a child who has attained a chronological 
age that is other than a stated age but who is nevertheless at the indicated developmental 
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stage. For example, if a particular activity targets or is considered age appropriate for a child 
at the age and stage of a toddler, that activity shall be understood to be appropriate not only 
for children between the ages of about 1 8 months to about 3 years, but also for children who 
are either younger than about 1 8 months or older than about 3 years, if the younger or older 
child is nevertheless at the stated developmental stage. 
[0018] The term "caregiver" includes any person who cares for a child for any period of 

time. The term "caregiver" shall be understood to include a parent, a grandparent, other 
M, relatives, a neighbor, a babysitter, a daycare worker, a teacher, a nurse, a sibling, or anyone 

Ci else who is charged with the care of a child, even on a temporary basis. 

fll 

[0*19] FIG. 1 illustrates an exemplary system 100 for facilitating early childhood brain 

m 

development in accordance with the invention. System 100 is designed to give caregivers 

^ the skills and assistance that are needed to promote a child's healthy brain development and 

rij 

flj may be adapted for use with a child at a particular age and stage, including infant, baby, 

□ toddler, and preschooler stages. In one embodiment, system 100 embodies and combines 

some of the findings of neuroscientists, memory and learning researchers, child development 
specialists and teachers, and presents these findings in a form that may be understood and 
implemented in a practical manner by caregivers. In another exemplary embodiment, system 
100 facilitates interactive or shared activity sessions that are designed to stimulate the child 
in a manner that promotes optimal growth and development of the child's brain, thereby 
fostering future learning success. As illustrated in FIG. 1, exemplary system 100 comprises 
a housing 102, activity items 104, and instructional materials 106. 
[0020] The housing 102 may include any suitable apparatus capable of containing or 

enclosing activity items 104 and instructional materials 106. For example, housing 102 may 
include a box, a bin, a carton, a tub, a basket, a case, a crate, and/or the like. Housing 102 
may be made of any suitable material, including cardboard, plastic, metal, fiberglass, wood, 
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wicker, and/or the like. In another embodiment, housing 102 may be a database which 
contains, for example, images of activity items 104 and other electronic depictions or 
representations of text, forms, and/or data that are discussed herein, wherein the database 
may be included on visual, electronic, optical, audio tapes, video tapes, computer disks, 
digital disks, or other forms or mediums which may include depictions, graphical re- 
creations, and/or representations of the physical items discussed herein. 
[0021] It will be appreciated that various electronic implementations of the system of the 

la invention are possible. In one embodiment, the system of the invention may comprise a 

CI computing system which may be implemented in the form of a computer-server, a PC server, 

a networked set of computers, or any other suitable implementation which is known in the 
art or may hereafter be devised. Further, users (i.e., caregivers and children) may interact 
1.1 with the system via any suitable computing system or input and/or display device (such as a 

fi] personal computer, personal digital assistant, handheld computer (e.g., Palm Pilot®), laptop, 

□ notebook, kiosk, cellular phone, and/or the like). Moreover, a user's computing system may 

be connected to the system of the invention via any suitable data communications network. 
Communication between a user and the system may be accomplished through any suitable 
communication means, such as, for example, a telephone network, public switch telephone 
network, intranet, Internet, extranet, WAN, LAN, wireless communications, satellite 
communications, and/or the like. For example, the network may be a public network, which 
is assumed to be insecure and open to eavesdroppers. In one embodiment, the network is 
embodied as the Internet. In this context, the computers (e.g., user and/or system) may or 
may not be connected to the Internet at all times. For instance, a computer may employ a 
modem to connect occasionally to the Internet, or it might maintain a permanent connection 
to the Internet. It is noted that the network may be implemented as other types of networks, 
such as an interactive television (ITV) network. 
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[0022] In another embodiment, the system may comprise a software program which may 

be implemented by a user in conjunction with any type of personal computer, personal 
digital assistant, handheld computer, laptop, notebook, network computer, workstation, 
minicomputer, mainframe, or the like, running any operating system, such as any version of 
Windows, Windows NT, Windows 2000, Windows 98, Windows 95, MacOS, OS/2, BeOS, 
Linux, UNIX, or the like. In this context, the software may be embodied in any suitable 
storage medium (e.g., a hard disk, CD-ROM, and/or the like) and/or may be downloadable 
via a communications network from another computing system. 
[0J23] It will be further appreciated that the invention may be embodied as a method, a 

Hi system, a device, and/or a computer program product. Accordingly, aspects of the present 

invention may take the form of an entirely software embodiment, an entirely hardware 
embodiment, or an embodiment combining aspects of both software and hardware. 
|=y Furthermore, the present invention may take the form of a computer program product on a 

q computer-readable storage medium having computer-readable program code means 

embodied in the storage medium. Any suitable computer-readable storage medium may be 
utilized, including hard disks, CD-ROM, optical storage devices, magnetic storage devices, 
and/or the like. 

[0024] Activity items 104 may include any number of items with which a caregiver may 

engage in an interactive play session with a child. Activity items 104 may be used 
independently or jointly, in any combination, during a given interactive play session. 
Activity items 104 may include items of any kind that can be used with a child to target a 
specific aspect of brain development, as described in greater detail below. In an exemplary 
embodiment, activity items 104 are designed to be used under caregiver supervision with a 
child at a particular age and stage. In another embodiment, activity items 104 may be 
embodied in visual, electronic, optical, audio tapes, video tapes, computer disks, digital 
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disks, or other forms or mediums which may include depictions, graphical re-creations, 
and/or representations of the physical items discussed herein. 
[0025] In one embodiment, the particular activity items 104 included in any given system 

100 are intended as examples to assist in teaching a caregiver a variety of ways in which to 
interact purposefully with a child and thereby encourage healthy early brain development in 
that child. In an exemplary embodiment, each of the activity items 104 is selected for 
inclusion in system 100 based upon its effectiveness in illustrating a particular concept to a 
caregiver. In another embodiment, an activity item 104 may be selected for inclusion in 
|==! system 100 because it can assist a caregiver in understanding why a particular activity 

benefits a child's brain development. In this context, the activity items 104 are not intended 
i ll as toys for a child to play with alone. While some of the activity items 104 may be 

M= considered common "toys", it should be appreciated that the particular item that a caregiver 

TU chooses to play with the child is not as important as how the caregiver uses the item to 

interact with the child. An environment that facilitates healthy brain development is created 
by the pattern of interaction between the caregiver and the child. The system 100 is 
designed to teach a caregiver skills that will enable the development of these patterns of 
interaction and foster the healthy early brain development of a child in their care. 
[0026] Exemplary activity items 104 may include any of the following: an activity mat 

108, books, stuffed animals, games, sound-making items, colorful items, compact discs (e.g., 
music, software including computerized activities, and/or the like), blocks, puppets, balls, 
construction toys (e.g., Lego®, Tinkertoys®, and/or the like), pictures, puzzles, beads, 
musical instruments, crayons, paper, pencils, letters of the alphabet, numbers, and/or the like. 
In one embodiment, system 100 includes an activity mat 108 which may be used to focus the 
child's attention to a defined space during the activity. The activity mat 108 may be used as 
a "workspace" and may provide the child with a concrete cue to pay attention not only to the 
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caregiver but to the activity item(s) placed upon the activity mat 108 as well. In an 
exemplary embodiment, the use of the activity mat 108 may become a ritual that marks the 
beginning of a purposeful, interactive activity session. In an exemplary aspect, the activity 
mat 108 is a neutral color, such as beige, tan, or white, for example, so that the activity mat 
108 itself does not distract the child's attention away from the activity. 
[0027] In an exemplary embodiment, activity items 104 included in a given system 100 

may be screened and selected using a variety of criteria. These criteria may include child 
h i= safety, simplicity, effectiveness in engaging the child in the activity, high child-interest, 

!~f and/or effectiveness in illustrating and teaching a concept to a caregiver. In one 

]7i embodiment, each activity item is selected because it is considered safe for a child of a 

ijl particular age and stage, when the activity item is used with adult supervision and 

j«t interaction. In another embodiment, each activity item is selected and presented in a 

I'll simplified form that invites a variety of additions, expansions, and variations. Additional 

activities derived from additions to, expansions of, or variations of described activities may 
be indicated in instructional materials 106 or may be devised independently by the caregiver. 
Additions, expansions, and variations for an activity that are presented in instructional 
materials 106 may, for example, list other ways that a caregiver can continue, vary, or 
expand their work with the child by repeating the same or a similar idea using other, perhaps 
similar, materials, toys, household items, and/or the like. 
[0028] In one embodiment, since a caregiver may not be trained as a teacher, activity items 

104 are explained in direct, concrete terms, and the explanations (as contained in 
instructional materials 106, described below) may include an exemplary script which 
contains particular words that the caregiver may use to encourage or prompt the child. In an 
alternative embodiment, the script may be embodied in electronic form or on an audio tape, 
video tape, compact disk, or any other form or medium. In one aspect, activity items 104 are 
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designed to help the child develop the ability to learn more easily. In another aspect, activity 
items 104 are designed to foster the child's social-emotional competence and school 
readiness. Purposeful and productive interactions between a caregiver and a child are 
intended to facilitate healthy early brain development, thereby promoting the ability to learn, 
readiness for formal education, and future educational success. 

[0029] Instructional materials 106 may include any form of materials (for example, 

written, electronic, audio tape, video tape, compact disk, and/or like forms or mediums) that 

L provide instruction to a caregiver in using the system 100 with a child. In one embodiment, 

instructional materials 106 are designed to direct a caregiver in performing an activity with a 

u! child as well as provide a caregiver with an understanding of why the activity is beneficial to 

Uj the child and how the type of activity enables the child to build skills that are related to 

future school skills. When caregivers understand the "why" of an activity, they are likely to 

;=J= perform those activities more often and more consistently, which benefits the child. 

[§ 30 J ln an exemplary aspect, instructional materials 106 are designed to be used during 

an interactive session with a child at a particular age and stage. In one embodiment, 
instructional materials 1 06 may comprise one or more activity cards which each describes an 
activity that can be the subject of a caregiver's interactive play session with a child. In 
another exemplary embodiment, instructional materials 106 comprise an activity card 
directed to each of five aspects of early childhood brain development, as described in detail 
below. 

[0031] An exemplary activity card 200 is illustrated in FIG. 2. In one aspect, each activity 

card 200 indicates why it is useful to engage in the particular activity(ies) described and how 
the described activity assists in building skills that are related to a child's future learning 
potential and readiness for formal education (e.g., school). Activity card 200 may indicate 
any or all of the following- the appropriate stage 202 (e.g., infant, baby, toddler, 

11 



preschooler) targeted by the activity, the approximate age 204 (e.g., 6-18 months and 
beyond) for which the activity is suggested, the aspect(s) of brain development 206 targeted 
by the activity (e.g., security and emotional attachment, touch and sensory integration, vision 
and visual discrimination, play and playfulness, and/or sound and auditory discrimination, as 
described in detail below), the topic 208 or kind of activity (e.g. , reading, pattern matching, 
listening, and/or the like), general remarks 210 (such as the particular materials that are 
recommended for the activity, background information, cautionary information, or 
explanations for the caregiver, for example), directions 212 for engaging the child in the 
activity (including, for example, a step-by-step series of interactions and/or words that might 
be said or actions that might be taken by the caregiver during the activity), extensions and 
i'fi variations 214 of the activity (e.g., suggested alternate activities that may be similar to the 

M described activity or may provide other ways that a caregiver might continue or vary their 

rtl work with the child on a particular skill by repeating the same idea using other materials, 

toys, household items, and/or the like), a brain link 216 for the activity (e.g., a description of 
why the activity promotes brain development, including a description of the area of the brain 
that is stimulated by the activity), and a school link 218 for the activity (e.g., a description of 
how development of the targeted capabilities may assist a child in preparing for formal 
education, such as attending school for example). 
[0032] In various embodiments of the invention, activity card 200 may be embodied either 

in a physical activity card or in electronic, audio tape, video tape, compact disk, and/or like 
forms or mediums. In one embodiment, activity card 200 is a virtual activity card that may 
be represented on a suitable input and display device, as described above. 
[0033] In an exemplary embodiment, system 100 is organized in a manner that explains 

and offers a means to practically implement a purposeful, interactive session between a 
caregiver and a child. In one embodiment, system 100 facilitates an interactive session that 
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targets at least one of five selected aspects of early brain development. These five selected 
aspects of early brain development provide a principled framework for the organization of 
system 100 as well as a structured means for teaching a caregiver how to engage in 
meaningful interactions with a child. These selected aspects of brain development include: 
(1) security and emotional attachment; (2) touch and sensory integration; (3) vision and 
visual discrimination; (4) play and playfulness; and (5) sound and auditory discrimination. 
Each of these five aspects or areas is described in turn below. It will be appreciated that 

|»k although each of the five aspects is discussed independently, the development of any of these 

five aspects or areas of the brain may be dependent upon the development of at least one 
other aspect and/or the development of one aspect may also promote the development of 
another aspect. Moreover, an activity that may be described herein as promoting the 

! ss i development of a particular aspect of the brain may also promote the development of one or 

hi 

III more other aspects of the brain. In other words, it will be appreciated that early brain 

U development is an organic process. This process is compartmentalized into the five aspects 

described below for convenience and clarity and with the understanding that these aspects of 
early brain development are not necessarily discrete from one another and that they may 
overlap in various respects. Moreover, while many of the theories and processes discussed 
below are believed to be accurate by many researchers, other theories may exist; however, 
the present system and method will apply to various theories of brain development. 
Security and Emotional Attachment 
[0034] The systems in the human brain that allow the formation and maintenance of 

emotional relationships begin to develop during infancy and continue developing through the 
first years of life. A child's experiences during this early, vulnerable period of life therefore 
help to shape the child's capacity to form intimate and emotionally healthy relationships. 
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[0035] A child generally needs consistent, predictable, and loving responses from a 

caregiver to develop and establish trust and a sense of security. Consistent care basically 
enables the child to make sense of the world sooner. For example, a child who receives 
predictable care is better able to recognize patterns of human responsiveness and, thus, the 
child can begin to anticipate responses given by others. Being able to anticipate the 
predictability of getting one's needs met allows a young child to self-regulate and learn to 
calm himself. The child who receives predictable care is also better able to recognize more 

, _ abstract relationships, such as the relationship between a cause and its effect, for example. 

In the case of an infant, for example, behaviors such as rocking, cuddling, and holding the 

ru 

rn infant create a sense of safety and security and send stimulating signals to the infant's brain. 

Uj Conversely, the absence of such touch produces stress and seems to slow the rate of 

| =1 

important biological processes both within the brain and throughout the body. 
[f| 36 ] The biological potential to bond and form attachments is believed to be genetic. 

Ei For exam P le ' an emotionally and physically healthy mother is drawn to her infant; she feels 

a physical longing to smell, cuddle, rock, coo, and gaze at the infant. In turn, the infant 
responds with snuggling, sucking, clinging, and, later, babbling and smiling. In most cases, 
the mother's behaviors are pleasurable, soothing, and emotionally nourishing to the child, 
and the child's behaviors bring pleasure and satisfaction to the mother. It is during these 
shared, positive bonding experiences with a caregiver that a child's emotional attachment 
begins to develop. 

[0037] Bonding and emotional attachment have been shown to support brain development. 

A caregiver's consistent, predictable responses to a child actually stimulate the development 
of the limbic system deep within the child's brain. R. Shore, Rethinking the Brain: New 
Insights into Early Development (Families and Work Institute, 1997). The limbic system 
includes various brain structures that are responsible for a human's ability to form healthy 
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emotional relationships, as well as structures that alert other brain systems to fearful or 
harmful situations. When a caregiver is predictable and responsive, the child develops a 
sense of trust that her needs will be met. The child's energy is therefore fully available to 
"wire" her brain in a normal, healthy manner. Predictable, responsive nurturing and sensory- 
enriched care allow a child to develop a strong bond with the caregiver and promote the 
development of healthy emotional attachment. 
[0038] Despite the genetic potential for human bonding and attachment, it is believed that 

y> the nature, quantity, pattern, and intensity of early life experiences fulfill that genetic 

potential. Unfortunately, not all caregivers are emotionally healthy, and some are often 
unable or unwilling to respond to a child in a consistent manner. A child who has learned 

'■'s\ that he cannot rely on his caregiver to meet his needs tends to expend a great deal of energy 

in being fearful and unsure. Biologically, the brains of such children frequently develop in 

m different and, potentially, sub-optimal or unhealthy ways. Without predictable, responsive 

nurturing and sensory-enriched care, the child's potential for normal bonding and emotional 
attachment may be unrealized, and the brain systems responsible for healthy emotional 
relationships may not develop optimally. 
[0039] Emotional attachment is believed to grow out of the many interactions between a 

child and her primary caregivers. The quality of a child's initial attachment influences 
almost all subsequent development, including the following: organization of the brain and 
nervous system; intellectual potential and language development; the ability to regulate 
feelings and maintain the bonds of trust; the acquisition of a conscience, identity, and self- 
esteem; and the establishment and maintenance of relationships with others. B. Perry, 
"Bonding and Attachment in Maltreated Children: Consequences of Emotional Neglect in 
Childhood", Child Trauma Academy Parent and Caregiver Education Series, Vol. 1 (4), 
(2001). 
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[0040] Children with attachment disorders have extreme difficulty in developing trusting 

relationships with others. These children generally have not been able to establish or 
maintain a consistent, predictable relationship with a primary caregiver. Any of the 
following factors, especially if a child experiences them during the first two years of life, 
puts a child at high risk for developing an attachment disorder: maternal drug and/or alcohol 
use during pregnancy; abuse or neglect during early development; sudden separation (illness 
or death of the primary caregiver); and an undiagnosed and/or painful illness (e.g., colic or 
chronic ear infections). In these cases, a caregiver's particular attention to providing a 
secure, loving environment for the child can potentially offset these factors and facilitate the 
child's normal emotional and intellectual development. 

fQf(411 A recent long-term study has demonstrated that emotionally attached children 

j«a achieve higher test scores in school. The researchers followed 174 children over 16 years 
and measured certain factors in the home environment, such as the attachment pattern 
between infant and caregiver, the child's degree of autonomy, the child's ability to self- 
regulate, the overall home environment, and the overall level of caregiver stress. The 
researchers also took early measures of the children's intelligence quotient (IQ). They then 
tracked the performance of these children in school settings. They measured how well the 
children adapted to the school environment and analyzed their scores on standardized tests in 
mathematics, reading recognition, reading comprehension, spelling, and general information. 
The researchers found that early measures of IQ were clearly predictive of later academic 
achievement, but, when IQ was a controlled variable, the factor most predictive of 
achievement was the strength and pattern of the child-caregiver attachment. A. Sroufe, 
Socioemotional Development Handbook of Infant Development (Wiley, 1 979). 
[° 042 ] Being loved and developing a sense of trust in others is believed to give a child the 

security needed for successful mental and emotional growth. Providing an environment that 
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fosters the feeling that there is at least one person in the world whom the child can depend 
upon is an important factor in helping to "wire" a child's brain for maximum emotional and 
intellectual health and well-being. Recent brain research has demonstrated that healthy 
emotions are important for proper mental functioning and that feelings of security promote 
effective brain function as well as an efficient memory system. Helping a child to feel safe 
and secure generally entails "adult-child time" and caring. Since responsive, predictable 
care enhances the child's perceived security, a caregiver's deliberate and continuous 
;==t demonstration that the child is cared for can make a difference in that child's emotional 

□ development. 

[0843] Research has demonstrated that children who are emotionally attached and secure 

Mi 

learn more effectively. Therefore, in one embodiment, system 100 provides and/or describes 
at least one activity that is selected to provide a caregiver with practice in helping a child to 
fiJ feel secure, cared for, loved, and/or the like, as appropriate for the child's age and stage of 

□ development. 

Touch and Sensory Integration 
[0044] One's sense of touch includes sensory input from both reaching out into the 

environment to touch things and being touched and held by others. Until recently, touch was 
probably the most over-looked of a child's senses. However, studies have shown that it is 
extremely important for a child to be touched and held. A touch on the child's skin sends 
signals to the brain which cause the formation of neuronal connections that help to stimulate 
the brain's growth. During the first month of life, the number of neural synapses increases 
to more than 1,000 trillion, which is about 20 times the number existing at birth. These 
neural connections are developed through daily verbal and physical interactions that the 
child shares with parents, siblings, and other caregivers. 
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[0045] Initially, much of the research in this area was conducted with the premature birth 

population. Researchers consistently found that pre-term infants who were exposed to tactile 
stimulation in the form of a 15 -minute massage twice daily gained nearly 50 percent more 
weight than those who were not massaged. The massaged infants had better performance in 
habituation (becoming familiar with a stimulus), orientation (being able to locate where a 
stimulus is), and motor activity. These infants were released from the hospital six days 
earlier than the control group. T. Field, "Preschoolers in America are Touched Less and are 
More Aggressive Than Preschoolers in France", Early Child Development and Care, Vol. 

□ 151, pp. 11-17(1999). 

[W46] More recently, researchers have found that many of the benefits of infant massage 

that had been demonstrated in the premature birth population also can be demonstrated in the 
i==i healthy newborn population. In fact, healthy infants who were massaged 15-minutes a day, 

ill twice a week, spent more time in deep sleep, gained more weight, and were less irritable 

;==f than infants who were simply rocked for the same amount of time. Since the massaged 

infants smiled and cooed more, caregivers showed increased responsiveness to the infant, 
and, ultimately, caregiver-child bonding was enhanced. T. Field, "Preschoolers in America 
are Touched Less and are More Aggressive Than Preschoolers in France", Early Child 
Development and Care, Vol. 151, pp. 11-17 (1999). 
[0047] Overall, these studies suggest that tactile stimulation can promote a child's healthy 

growth and development. Indeed, in providing both eye-to-eye and skin-to-skin contact as 
well as the exchange of cooing, soothing sounds and smells, and smiles and other 
expressions, massage, as an exemplary form of touch, can assist in creating a healthy early 
bonding experience as well as an opportunity to provide the child with a rich tactile 
experience. Loving touch demonstrably lessens tension, fussiness, and irritability and aids in 
proper digestion. Consistent tactile stimulation by a caregiver also has been shown to 
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promote weight gain, improved immune function, and increased nerve myelination. Each of 
these factors, in turn, supports healthy brain and muscle development. 

[0048] Just as scientists have begun to realize the importance of touch to a child's health, 

they are now also realizing that the areas of the brain that process touch also help to organize 
the brain in ways that are important for future success in learning. That is, in learning to 
reach and grasp, pull and push, and gain fine motor control to purposefully explore the 
environment, a child's brain develops the foundation for other processes that are important 
for the child's future intellectual development. 

[0JM9] Sensory experiences include such things as touch, movement, body awareness, 

sight, sound, and the pull of gravity, for example. The brain's ability to organize and 
interpret this information as it is received by the senses is called sensory integration. In 
l,: simple terms, sensory integration puts the pieces of the sensory puzzle together so that a 

child is able make sense of the composite or whole picture. Many fundamental learning 
□ skills (e.g., motor skills and attending skills) are, in fact, complex processes that build upon 

the foundation provided by the brain's ability to integrate the various sources of sensory 
input. Thus, proper development of the brain's sensory integrative function provides a 
necessary foundation for later, more complex learning and behavior. A. Ayres, Sensory 
Integration and the Child (Western Psychological Services, 1979). 

[0050] Research suggests that the primary building blocks of the central nervous system 

are the senses, the vestibular system (i.e., inner ear balance and sense of self in space), 
muscle tone and bilateral coordination, and the reactive and discriminatory tactile systems. 
A healthy, integrated central nervous system organizes input from the environment and 
processes it to produce a motor or behavioral output that is appropriate to the situation. 
During every moment of every day, countless bits of sensory information bombard a child's 
nervous system. It is estimated that about two million bits per second enter the central 
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nervous system. As the child is bombarded with all of this sensory data, her brain responds 
by engaging in the following processes: (1) selecting essential input and/or filtering out non- 
essential input; (2) organizing information into meaningful perceptions or patterns; and (3) 
alerting or attending to new stimuli and/or important stimuli. If the child's brain is unable to 
integrate this sensory information, then the input is not processed and organized accurately, 
and the result is abnormal motor output with abnormal feedback. If this cycle persists, the 
child's brain can become increasingly more disorganized. The consequences of a 
disorganized central nervous system may include a variety of developmental lags, including 
behavioral, emotional, and learning problems. 
[<jf(51] Children of the same age frequently exhibit fundamental differences in their small- 

\M muscle/fine motor skills. Learning style, or the tendency to rely more heavily on one sense 

than the other senses, often is at the core of these developmental differences. L. Bradway 
j» and B. Hill, How to Maximize Your Child's Learning Ability (Penguin Putnam, 1992). For 

Q example, children who have a highly developed sense of sight quickly notice and remember 

visual cues, such as motion, color, shape, and size. These children are generally attracted to 
puzzles, blocks, and other eye-hand activities, and, through constant use, these children 
rapidly develop their fine motor skills. By contrast, children who are naturally attuned to 
auditory stimuli, such as sound and language, or tactile stimuli, such as touch and motion, 
tend to excel in skill areas (e.g., verbal expression or physical agility, respectively) that are 
related to their preferred sense. 
[0052] Fine motor control develops gradually over time and takes practice. Children 

benefit from repeated opportunities to develop this skill. As children scribble with writing 
implements and snip with scissors, for example, they are increasing their finger control and 
dexterity. Activities that include the precise manipulation of a variety of objects (e.g., 
scribbling, snipping, molding, pasting, and painting) serve to fine-tune a child's motor skills, 
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which are the same skills that the child will later rely upon when learning how to write. 
Working with objects of different shapes and sizes, such as puzzles and blocks, for example, 
also helps the child to master sophisticated hand moves. Even playing finger games, such as 
"Itsy Bitsy Spider" for example, can help a child's fingers become more nimble. Research 
suggests that a caregiver can assist a child in mastering complex tasks by engaging in the 
following process: (1) modeling the activity for the child (i.e., showing the child what to 
do); (2) prompting the child to perform the activity (e.g., by saying things such as, "Your 
turn", "Try it here", or "Now you try"); (3) as the child catches-on to the activity, advising 

:~; the child without directing him (e.g., by gently saying something like "No, it's not that one", 

rather than "This one"); and (4) challenging the child to do the activity on his own (e.g., 

Ln "You can do it!"). 
[°# S3 ] The motor, cognitive, and perceptual skills necessary for performing intricate 

|« activities generally do not develop at the same rate. For example, a child may have 

developed the fine motor control necessary to build block towers but may not have 
developed the perceptual ability to realize that the big blocks must go on the bottom. 
Similarly, the child may be able to clutch a crayon but may still lack the cognitive ability to 
give form or shape to pictures or letters. A caregiver can facilitate the development of a 
child's skill in performing such activities by providing the child with a rich variety of 
opportunities to develop these various skills and by encouraging the child in appropriate 
ways. For example, if a 2-year-old becomes frustrated with her inability to fit the pieces of a 
puzzle together, the caregiver may wish to consider putting the puzzle away for a few weeks, 
and then allowing the child to attempt the activity again when her mental and physical 
abilities may be better matched. 
I 0054 ] Research has demonstrated that children who have good sensory integration learn 

more effectively. Therefore, in one embodiment, system 100 provides and/or describes at 
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least one activity that is selected to provide a caregiver with practice in helping a child to 
receive tactile stimulation, to explore his environment safely, to integrate multiple sensations 
effectively, to gain control over his intentions and movements, and/or the like, as appropriate 
for the child's age and stage of development. 
Vision and Visual Discrimination 
[0055] The eyes are one of the most powerful tools that a young child has to learn about 

the world. Vision begins to develop at birth, and an infant spends much of his early weeks 
^ and months of life learning "how to see" by developing such skills as focusing, teaming his 

g eye movements, tracking moving objects, recognizing depth, developing eye-hand 
[j coordination, and making spatial judgments. As the child grows, more complex skills, such 
: y as visual perception for example, develop to meet the child's increasing need to understand 
;» and interpret his world. 

[0^6] Scientists have found that infants will actively look for objects that provide a great 

^ deal of stimulation and will tend to stare at objects that they like longer than objects that they 

are not as interested in. Indeed, infants will actively search for, be attracted to, and will stare 
longer at objects that: move and change, have a high degree of contrast, have interesting 
contours, present complex patterns, have symmetrical designs, and are circular rather than 
square. Interestingly, these characteristics all apply to the human face. In fact, studies have 
revealed that an infant's ability to recognize a face develops quite quickly. Newborns 
exhibit a preference for any face-like stimulus, including, for example, a photo of a real face 
or a drawing of an oval outline containing three spots which represent the eyes and the 
mouth. Moreover, newborns will generally prefer to look at outlines of their mothers' or 
fathers' faces, rather than outlines of strangers' faces. 
[0057] By two months old, an infant's visual system is sufficiently developed to begin to 

process the details of the human face, that is, the shape and color of the eyes and mouth, and 
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the shape of the nose and chin. By this time, the infant no longer shows interest in abstract, 
face-like patterns. Instead, the infant prefers to study real faces or drawings of faces and 
pays attention to the special features that make each face unique. 
[0058] By five months old, an infant will lose interest in a person's face, if the face does 

not demonstrably react, change, or respond to the child. 
[0059] Initially, an infant's brain learns to process the outlines or contours of objects. 

Then, as the brain develops, the infant's eyes begin to see edges and straight lines. This 
j s= i developmental hierarchy of visual discrimination generally means that infants and babies are 

more likely to attend to objects that display sharp, visual contrasts. For example, toys that 
j~ feature black and white patterns are more interesting to an infant and a baby than toys that 

l = Ji contain soft pastel designs. Additionally, infants and babies see and tend to prefer bright, 

j^i, "hot" colors, such as red and yellow, for example, rather than soft or "cool" colors, such as 

r!j blue and green, for example. Further, objects which have sharp color contrasts help infants 
a and babies to recognize and distinguish the edges of the objects. Recently, a number of toy 
designers have incorporated bright colors and sharply contrasting patterns in a variety of 
vision-stimulating toys for infants and babies. 
[0060] Research has shown that vision is one area of brain development that clearly 

benefits from early exposure to a wide variety of experiences. Since infants enjoy watching 
moving objects, a caregiver can facilitate the development of a child's visual capabilities by, 
for example, bringing toys to life by jiggling them slowly across the child's field of vision. 
Though a newborn's eye-movements are still slow and jerky, the ability to track moving 
objects develops rapidly, and development of the infant's ability to anticipate the motion of 
the object enables them to achieve smoother eye-movement. Anticipation is an important 
aspect of the development of intelligence, because it enables the child to pre-plan an action. 
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[0061] By about the fourth month, a baby's sight is comparable to about 20/50 (perfect 

vision is 20/20 and develops at about four years of age). At this point, the child begins to 
develop an understanding of what she is seeing. Caregivers can facilitate this process by 
"labeling" (i.e., naming) objects and describing actions. This helps the child to connect 
words with actions and objects. 
[0062] As the child begins to crawl, eye/body coordination is further developed. The child 

learns to judge distances and set visual goals, such as when the child sees something and 

U then moves to touch or grasp it. The sudden freedom that crawling provides allows for many 

new experiences as well as the rapid development of visual perception skills. The child 
experiences her own body in relation to other objects and notices differences in size, shape, 

J and position. By about the sixth month, a baby acquires fairly accurate control of her eye 

movements. 

Toddlers generally need opportunities to continue to develop eye/hand/body 
coordination, eye teaming, and depth perception. Caregivers can help the child in this regard 
by providing, for example, building blocks for stacking, balls for rolling back and forth, 
paper and colored crayons for drawing, and toys that interlock (e.g., Lego® toys, 
Tinkertoys®, and/or the like). These types of activities help improve eye/hand/body 
coordination. 

I 0064 ] A major developmental achievement for a child is the ability to transition from real 

objects to representational thinking. This ability, along with environmental print awareness, 
develops sometime from about 12 to about 36 months of age and typically emerges around 
19 months of age. Research has shown that young children (i.e., those under around 19 
months of age) generally treat an image of an object as the actual object itself, rather than 
treating the image as a symbol for the object. J. S. DeLoache, et al, "Grasping the Nature of 
Pictures", Psychological Science, Vol. 9, pp. 205-210 (1998). When presented with the 
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image, infants and babies will try to pick the image up and move it around. Sometime after 
about one year of age, a child will just point to the object, rather than attempt to pick it up. 
That is, a toddler will begin to associate the symbol that represents an object with the object 
itself. For example, the child may learn that a funny-looking group of squiggly lines 
represents a sound or a combination of sounds; or that a string of letters is not just a bunch of 
squiggly lines, but represents a real word; or that a photograph of a cat is not the same thing 
as a real cat, but is a representation of a real cat. Studies also have found that increasing a 
child's exposure to symbols (such as pictures, for example) can accelerate the age at which a 
toddler is able to identify the symbol as a representation. By facilitating the development of 
a child's ability to mentally substitute a symbol for the actual object, a caregiver promotes 
the development of brain processes that provide the foundation for the child's capacity to 
learn to read. 

In recent years, studies have revealed that home literacy experiences, or the lack of 
them, profoundly influence a child's later literacy development. Optimal childhood literacy 
experiences are generally derived from a caregiver's ability to increase the child's 
involvement in the story time experience. G. J. Whitehurst, et al, "Outcomes of an 
Emergent Literacy Intervention in Head Start", Journal of Educational Psychology, Vol. 84, 
pp. 541-556 (1994). Storybook reading is not an instinct, but a caregiver can learn how to 
interact with children and storybooks with practice, over time. One way in which a 
caregiver can effectively involve the child while reading a story is to ask the child questions 
about the story as it is read. For example, a caregiver can ask the child questions about any 
or all of the following: an individual page; what the child sees on the page; and what is 
happening on the page. In addition, caregivers can add information to the story that the 
caregiver is reading to the child. Researchers have found that these types of reading 
interactions have a significant impact on a child's understanding of the story. 
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I 0066 ! While most children enjoy having stories read to them, many young children also 

have a short attention span. Hence, younger children need to be actively involved in the 
reading of the story. Asking the child to predict what he thinks will happen next or asking 
him to point to a character or discuss some aspect of the illustration is an excellent way to 
keep his attention. The combination of visual stimulation from the illustrations, the words 
from the text, and the emotional security of being embraced by a caregiver while the story is 
being read simultaneously increases language, increases attention span, and nurtures literacy. 
[0067] A caregiver can optimize the benefits that a child derives from a shared storybook 

experience when the caregiver keeps the following in mind: (1) read the same books 
repeatedly (children learn new things each time they hear a story and look at the pictures); 
ijj (2) ask the child to find and label objects in the storybook (this helps to keep young children 

involved in the story); (3) ask open-ended questions (asking questions such as "What do you 
PU think will happen next?" or "What was your favorite part of the story?", for example, helps 
y children to share their feelings and opinions); (4) expand upon the child's answers (adding to 

the child's responses encourages them to interact with the caregiver and keeps them 
involved); and (5) read with enthusiasm (imitating the voices of each of the Three Little Pigs 
and the Wolf, for example, is fun and exciting and brings the story to life for the child). 
[0068] Adults tend to like variety, but most young children between the ages of two 

through seven have a favorite story, and this storybook may be as comforting to them as 
their best-loved stuffed toy. This presents a question for most caregivers: how to create 
both variety for the adult caregiver and comfort for the child during story time? Generally, 
toddlers' and preschoolers' favorite books tend to be short in length, so one possibility is to 
read two or three books at story time. Another possibility is to read new books first and the 
favorite book last. When a child begins to read along with the caregiver, this may be an 
ideal time to have the child read his favorite book to the caregiver or to another child, such 
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as a classmate or a sibling, for example. Frequently, a child's favorite book becomes the first 
one that he will read independently. 
[0069] The stories that a caregiver reads to a child may inspire the child to share many of 

her thoughts, hopes, and fears. These discussions can be much more important than reciting 
any particular detail of the story. Indeed, quizzing a child about story details may make 
story time an unpleasant activity for both the child and the caregiver. Rather than asking 
direct, factual questions, a caregiver may ask open-ended, opinion questions, such as, 
: = . "Which was your favorite part?" or "Why do you think the character stared at the animal?", 

for example. Story time may also motivate the child to ask the caregiver questions. In such 
B| cases, the caregiver should take their time in answering, share their views, and allow the 

W child to hear the caregiver's thought processes. This activity will do more to teach the child 
about story interpretation than any number of fact questions. J. Christie, B. Enz, and C. 
Vukelich, Teaching Language and Literacy: From Preschool through the Elementary 
Grades (Addison, Wesley, and Longman, 1997). 
I 0070 l Researchers have investigated children's early attempts at reading familiar 

storybooks, and they have found that children's storybook-reading behaviors appear to 
follow a consistent developmental pattern: (1) attending to pictures, not forming stories (the 
child looks at the pictures in the book and labels or makes comments about them); (2) 
attending to pictures, forming oral stories (the child looks at the book's pictures and weaves a 
story across the pages; the child's intonation makes it appear as though she is telling an oral 
story; and the listener needs to see the pictures to follow the story); (3) attending to pictures, 
forming coherent stories that resemble the written story (the child reads by looking at the 
book's pictures; the child's wording and intonation sound like reading; and the listener 
usually does not need to see the pictures to follow the story); and (4) attending to print (the 
child attends to the print rather than to the pictures when attempting to read the story). E. 
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Sulzby, Children 's Storybook Reading: Longitudinal Study of Parent-Child Interaction and 
Children's Independent Functioning, (Spencer Foundation, 1987). 

[0071] Children begin the process of learning about the forms and functions of print very 

early and usually through everyday home experiences. The more opportunities children are 
given to have stories read to them and to play with print and with writing, the easier it is for 
them to learn to read and write in a formal education setting. Research indicates that 
children's knowledge about print tends to follow a loose developmental sequence: 

W7 1 ] (!) Print is different than pictures. One of the first concepts about literacy that 

.rj children learn is the distinction between print and pictures. Most children discover the 

rii . , 

uj print/picture distinction quite early, often by the age of about three. For example, when a 

UJ 

Uj three-year-old is asked to draw a picture and to write his name, the markings he makes when 

yl 

■ asked to draw a picture likely will be quite different from those he makes when asked to 

write his name. This distinction is important, because it establishes a separate identity for 

ra print and allows children to begin learning about its functions and structure. 
[° 073 1 (2) Print has meaning. One of the earliest discoveries that a child makes about 

written language is that print has meaning. Researchers have found that many three-year- 
olds expect print to be meaningful. This understanding becomes evident when a child points 
to words on signs, cereal boxes, or menus and asks, "What does that say?" Alternatively, 
after making marks on a piece of paper, a child may ask, "What did I write?" or comment by 

saying, "This says, ", for example. 

[° 074 ] ( 3 ) Pri nt is functional. Print can be used to get things done in daily life. A child's 

knowledge of the practical uses for print grows substantially during the preschool years. 
Many caregivers observe children using print in their make-believe play, such as, for 
example, when a child pretends to be a waitress and jots down orders after a trip to the local 
restaurant. 
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[0075] (4) Graphic awareness. Children begin to recognize environmental print (i.e., print 

that occurs in real-life contexts) at a very early age. Several studies have shown that many 
three-year-olds and four-year-olds can recognize and know the meanings of product labels 
(e.g., Colgate®, Cheerios®, and Pepsi®), restaurant signs (e.g., McDonald's®, Pizza Hut®, 
and Dairy Queen®), and street signs (e.g., Stop). Even if a child does not say the correct 
word when attempting to read such print, the child usually will come up with a related term. 
For example, when presented with a Coke® can, the child might say "Pepsi®". This 
U logographic reading generally begins quite early. 

[OJJ 76 ] ( 5 ) Phonemic awareness and phonics. Phonemic awareness refers to a child's 

ability to hear the initial and ending sounds of words. Phonics refers to the child's ability to 
lJ consistently link specific sounds to specific letter symbols. Many children may not attend to 

l = l letter-sound relationships until about age five or six, whereas others may show evidence of 

rff attending to phonics as young as about age three. 

[°^ 7 1 (6) Conventions of print. The conventions of print refer to the social rules (e.g., 

left-to-right sequences, top-to-bottom sequences, the need for spaces between words, and/or 
the like) and terminology (e.g., the terms "letters", "words", "page", and/or the like) that are 
associated with printed materials. Most children learn the conventions of print by watching 
and participating with their caregivers when the caregivers read them storybooks. 
I 0078 ] Children begin the process of learning how to write as soon as they are able to hold 

a writing implement, such as a crayon, in their hands. Therefore, it is important for young 
children have easy access to writing materials and implements. In fact, writing materials are 
an important component of a child's play environment. Play provides children with highly 
pleasurable and meaningful opportunities to experiment with early forms of writing. This 
exploration and experimentation allows the child to use and perfect developing concepts 
regarding the function, forms, and conventions of written language. 
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[0079] One researcher has observed very young children's writing efforts and has 

identified seven broad categories of early writing. E. Sulzby, Children 's Storybook Reading: 
Longitudinal Study of Parent-Child Interaction and Children 's Independent Functioning 
(Spencer Foundation, 1987;. While a general movement from less mature forms towards 
conventional forms has been observed, these categories do not create a strict developmental 
hierarchy. Children tend to move back and forth across these forms when composing texts, 
and they often combine several different forms in the same composition. The seven 
u categories may be described are as follows: (1) drawing as writing - pictures represent 

■q writing (age and stage of about 2 V 2 years); (2) scribble writing - continuous lines represent 

m writing (age and stage of about 3 years); (3) letter-like units - the child makes a series of 

W separate marks that have some letter-like qualities (age and stage of about 3 V 2 years); (4) 

: = . non-phonetic letter strings - the child writes strings of letters that show no evidence of letter- 

»jj sound relationships, and the letter strings can be random groups of letters or repeated clusters 

□ of letters (age and stage of about 4 years); (5) copying from environmental print - the child 
copies print found in her home and often includes her name (age and stage of about 4 Vi 
years); (6) invented spelling - the child creates his own spelling using letter-sound 
relationships (age and stage of about 5 years); (7) conventional writing - the child uses 
correct spelling for most of the words used (age and stage of about 5 Vi years). 
[0080] Children begin to read and write informally long before they enter school. By the 

time children are able to pick up a writing implement, such as a pencil or crayon, and draw 
or scribble, they are demonstrating their knowledge that these marks mean something, and 
the first step toward written communication has been taken. For example, when a child 
watches an adult write a grocery list or a letter, or pay bills, the child may be motivated to 
imitate this writing. Usually, if the child is provided with appropriate writing materials (e.g., 
paper, markers, crayons, pencils), he will spontaneously engage in writing and will expand 
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upon the ideas generated by his observations. Occasionally, a caregiver might actively 
encourage the child's writing by suggesting that the child write a letter to somebody in 
particular (such as a grandparent, for example) or that the child leave a note, such as for the 
tooth fairy, for example. Another opportunity to encourage writing is during a child's 
dramatic play. When children play house, for example, they can write grocery lists or leave 
phone messages. In these types of situations, writing materials and praise are all that a 
caregiver needs to provide. Children will generally write frequently, if they feel their 
h= attempts to communicate are accepted and valued as meaningful. 

f0jT81] Learning the correct written form of a letter is called handwriting. It is an 

opportunity for children to gain control of the small muscles in their fingers and hands. 
However, handwriting drills do not teach children how to read and write. A child who 
exhibits excellent penmanship will not necessarily learn to read or communicate in written 
ill form any faster than the child whose writing still resembles scribbles. Critical comments 

about a child's handwriting efforts can stifle the joy of communicating. When a new scribe 
begins to learn the "how" of writing, it is far better to praise the child's efforts. This will 
encourage the child to write more. 

[0082] Since visual awareness is one of the earliest and most powerful learning tools at a 

child's disposal, caregivers can encourage children to carefully observe their world. As the 
child grows older, for example, a caregiver can help a child to pay attention to environmental 
print during his preschool years as a precursor to traditional reading. 

I 0083 ! Research has demonstrated that children who have better visual abilities learn more 

effectively. Therefore, in one embodiment, system 100 provides and/or describes at least 
one activity that is selected to provide a caregiver with practice in helping a child to see the 
similarities and differences in objects, to match patterns in groups of objects and/or symbols, 



to detect change in patterns, to recognize environmental print, to enjoy drawing and writing, 
and/or the like, as appropriate for the child's age and stage of development. 
Play and Playfulness 

[0084] Play is the process by which children learn. Play allows a child to explore the 

physical world (objects, physical principles, and relationships) and to test her own 
capabilities and limits. Most importantly, play provides the child with a means for 
understanding herself within the context of the many relationships that the child is building 
u with the key people in her widening world. As a child plays, the brain works to integrate 

■q incoming information from the variety of external and internal sensations into meaningful 
patterns. As experiences are "played out" and repeated and practiced, a child gains a sense 
W of control over herself and her environment. When the "hard work" of making sense of the 
world is a joyful activity, the part of the child's brain that responds to pleasure is activated, 
and the child will naturally seek to repeat the process. Thus, the child will continue to play 
j~l and learn and, in fact, enjoy learning. 

I 0085 ] Functional play is the most prevalent form of play during the first three years of 

life. It entails repetitive movement with or without objects and may include activities such 
as running and jumping, stacking and knocking down blocks, digging in a sand box, and 
bouncing a ball against a wall, for example. Starting at around 18 months, both constructive 
play and dramatic play appear and begin to increase. Constructive play generally involves 
using objects (such as blocks, Legos®, or Tinkertoys®, for example) or materials (such as 
sand, Play-Doh®, or clay, for example) to build something. Dramatic play entails taking on 
a role and using make-believe transformations to act out a situation or story. At about age 5, 
and continuing through adolescence, children also begin to play games with rules (i.e., 
games that require recognition, acceptance, and conformity with pre-established rules), such 
as card games, sports, and board games, for example. 
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[0086] Between the ages of about 4 to 6 years, constructive play is the dominant form of 

play, accounting for almost half of the play observed in preschool and kindergarten 
classrooms (due, in part, to the abundance of constructive materials in school settings). 
During pre-school and through first grade, dramatic play continues to increase at the expense 
of functional play, rising to approximately 20 to 30 percent of all play by age 6. As children 
enter the primary grades, dramatic play typically declines in frequency. 
[0087] Several aspects of dramatic play change during the preschool period: Dramatic 

u play becomes more social with age. Due to limited social skills, children's first attempts at 
q pretending are usually solitary. By the age of 3 or 4 years, many children have learned to 
m share, compromise, and cooperate with others, and they soon begin to engage in group 
UJ dramatizations with other children. The story lines children enact during dramatic play 
become more complex with age, changing from isolated events (e.g., feeding a doll) to 
complex, interrelated episodes (e.g., cooking a make-believe meal, serving it to guests, and 
q then eating the meal while conducting polite conversation). The roles and themes children 
enact also change with age, becoming more creative and unusual. Initially, children adopt 
highly familiar roles, such as family members, for example, and enact very routine types of 
domestic activity, such as preparing dinner or going shopping, for example. As they mature, 
children take on less familiar roles, such as occupations (e.g., a doctor, a mail carrier, or a 
teacher) and fictional characters (e.g., Bat Man, Sleeping Beauty, Tarzan), and they begin to 
introduce unusual elements into their dramatizations (e.g., an earth-quake may occur during 
a shopping trip). By providing children with appropriate literacy material, a caregiver 
actually offers a child additional "props" to use during dramatic play and presents the child 
with a rich opportunity to demonstrate what she has learned. 
[0088] A child's primary caregivers (e.g., parents) are a child's first and best playmates. 

Not only do such caregivers have an important role in choosing good toys, but research 
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shows that the most creative children are those who have had adult caregivers involved in 
their play. The richest play occurs when an adult takes an active role and plays alongside the 
child, rather than simply providing the toys or supervising the activity. As a child's 
imagination grows, he will invent new uses for familiar objects. This leap in cognitive 
development opens up an entirely new area of learning. Caregivers can encourage a child's 
efforts and join in on the fun by, for example, engaging in a child's dramatic play (e.g., 
pretending to hunt crocodiles or eat make-believe birthday cake with the child). 
[0Q89] Children bring great energy and imagination to their play and are constantly 

g developing new and creative ways to play. Because there are so many different kinds of toys 
:=Jj and novel ways to play with them, children learn that the world is a diverse place with 
fjj unlimited possibilities. Toys can have an exciting role in helping a child to become a 
ut mature, confident, and imaginative adult. Research has demonstrated that children who play 
f!j and are given frequent opportunities to play learn more effectively. Therefore, in one 
□ embodiment, system 1 00 provides and/or describes at least one activity that is selected to 
provide a caregiver with practice in keeping interactions with the child positive and playful, 
as appropriate for the child's age and stage of development. 
[° 09 °] In an exemplary embodiment, system 100 provides an activity item 104 that can 

remind caregivers to keep every activity fun and exciting. An exemplary activity item 104 
of this type may include some form of a puppet, such as, for example, a hand puppet of an 
animal, a fanciful creature, a person, a clown, and/or the like. In one embodiment, 
caregivers are reminded not to turn recommended activities into drill sessions. In another 
embodiment, caregivers are also reminded not to make performance demands on the child 
during the interactive session with the child. In a further embodiment, it is suggested that 
the caregiver "play with" the ideas presented and create fun rituals and routines as the 
caregiver learns to foster the child's development. It may be further suggested that if the 
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child becomes frustrated with any of the activities, the caregiver should calmly terminate the 
activity and begin it again at another time. The concept of play can be an important aspect 
of a caregiver's success in providing an environment that encourages a willing child and 
fosters that child's development. 
Sound and Auditory Discrimination 
I 0091 ] Science has just begun to understand the value of a child's ability to properly hear 

the distinct differences between words and the importance of exposing a child to a large 
k . variety of words from the time they are born. A growing body of research indicates that the 

■q ability to hear differences in sound units (known as phonemic awareness) is related to later 

fll 

!;r| success in learning how to read. P. Tallal, et al., "Language Comprehension in Language- 

W 

UJ learning Impaired Children Improved With Acoustically Modified Speech", Science, Vol. 
211, pp. 81-84 (1996). There is also research that shows that the sheer number (and variety) 
of words that are routinely spoken directly to a child in his environment has a direct 

q influence on the child's performance on traditional IQ tests. Some studies have suggested 
that listening to or singing music can have a positive effect on a child's mood, while other 
studies have indicated that there is a testable increase in a preschooler's spatial reasoning 
ability after being given piano training. F. H. Rauscher, et al, "Music and Spacial Task 
Performance", Nature, Vol. 365, p. 661 (1993). 
I 0092 ] Children begin to communicate soon after birth. They communicate by crying, 

cooing, and babbling. Children use these sounds (vocalizations) to express their needs and to 
connect to their families. As described above, caregivers who consistently respond to their 
children' coo and cries build the child's security, trust, and attachment. Generally, 
caregivers talk in a special way to newborns and infants. They tend to speak more slowly 
and clearly, they exaggerate their words, they raise their voice pitch, and they stretch the 
vowel sounds in words. For simplicity and convenience, this manner of speaking will be 
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referred to herein as "parentese", though it will be appreciated that caregivers other than 
parents may speak in this manner as well. 
[0093] "Parentese" is exaggerated, slowed, sing-song speech that stretches the vowels in 

words and allows the child to see the mouth move as the words are spoken and the language 
is heard. An example of such speech would be the following: "Loook at the baaaby's 
toooes." An infant's brain initially relies on elongated vowel sounds to process language. 
The rate and pitch of "parentese" perfectly matches the auditory processing speed of the 

u in fant. As the child matures, his brain eventually speeds up and processes speech at what is 

p\ considered a normal rate. 
[OCjft] Caregivers can support a child's listening and speaking development by labeling 

Ul- and describing objects in the environment, listening carefully to the child when the child 

a talks, asking questions, answering questions, engaging in two-way conversations with the 

child, playing with the child, and reading to the child. There are two types of vocabularies: 

g listening (receptive) and spoken (expressive). When a child is spoken to consistently, his 
listening vocabulary begins to develop quite early. Many children can "point to daddy's 
nose", for example, sometime from about 7 to 10 months old. While a child will coo and 
babble almost immediately, the child's use of real words usually begins around age 1, and, 
by about age three, many children have hundreds of words in their listening and speaking 
vocabularies. The more words a child hears, the larger her vocabulary will become. One 
study found that, at 20 months old, the children of talkative mothers had 131 more words in 
their vocabularies than children of quieter mothers. By age 2, the gap had widened to 295 
words. E. Sulzby, Children 's Storybook Reading: Longitudinal Study of Parent-Child 
Interaction and Children's Independent Functioning (Spencer Foundation, 1987;. 
Therefore, a caregiver should be encouraged to talk to the child frequently, such as while the 
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caregiver is going about routine daily activities, including feeding, bathing, dressing, and 
holding the child; doing chores around the house; and driving around town, for example. 
[0095] Caregivers who show and tell a child what the caregiver is doing during the day 

facilitate the development of the child's capacity for language and speech. Children learn to 
talk when their caregivers label objects and describe actions as the child and caregiver do 
real-life tasks together. For example, as a caregiver and a child watch a cat walk across the 
room, the caregiver can label and describe the event for the child (e.g., "Robbie, look at the 
U kitty. The kitty is walking"). Since, children learn language by closely watching and 

□ imitating the tongue and mouth movements of the people who talk to them directly, children 
m must be able to both hear and see speech. Television is a poor substitute for a caregiver's 

direct interactions with a child. Not only does watching television not allow a child to see 
j\ mouth movements closely enough, but television cannot connect speech to real-life tasks in 
i-y the manner that a caregiver can. Children learn to talk when others talk directly to them, and 

□ the size of their vocabulary depends upon how much their caregivers talk to them. 
Caregivers who talk to their children while they demonstrate what they are doing help the 
child's brain to sort sound into words and then words into categories. 

[0096] Learning to talk admittedly takes time and practice. Learning to read, however, is a 

much more complex skill that can only be taught if a child has specific foundational abilities, 
such as the ability to hear the subtle sounds of his language (phonemic awareness), the 
ability to distinguish symbols (letters), and the capacity to consistently link specific sounds 
to certain letters. From birth, a child's brain begins to set the stage for reading by constantly 
organizing sounds into words. The more words a child has in his vocabulary, the better able 
the child is to label, organize, and recall events that occur in his world. 

[0097] Phonemic awareness is the ability to hear the differences in the sounds of our 

language. Children play with these sounds from the time they are born, and they love to play 
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rhyming games, sing songs, and listen to stories. One way that a caregiver can help a child 
to learn to make the connection between the spoken and the written word is to constantly 
read to the child, especially the child's favorite books. Additionally, rhyming activities help 
a child's brain to learn to hear differences in sound. Caregivers can encourage a child's 
phonemic awareness by singing songs, doing finger plays, and by reading poems and stories. 
As a child develops the ability to turn sounds into words and words into sentences, he begins 
to realize that symbols can represent words. After a child can consistently hear the 
; differences in the sounds of her language, he is soon able to learn that letters make specific 

5 sounds. Many children need direct instruction to help them learn to link letters with sounds 
m consistently. This is referred to as phonics instruction. 
[009J] Music, as a highly organized form of sound, brings many different learning 

;^ elements together and helps in developing a child's physical coordination, timing, rhythm, 
rjj confidence, memory, language, and imagination. Studies have shown that regular, early 
q exposure to music also improves a child's ability to learn math and science. F. H. Rauscher, 
et al., "Listening to Mozart Enhances Spacial-Temporal Reasoning: Towards a 
Neurophysiological Basis", Neuroscience Letters, Vol. 185, pp. 44-47 (1995). Classical 
music may also help a child learn tonal patterns, which then helps the child to develop 
compare/contrast concepts, such as larger-smaller, softer-louder, and fast-slow, for example. 
Several studies have examined how certain kinds of exposure to music affect the brain. F.H. 
Rauscher, et al, "Music and Spacial Task Performance", Nature, Vol. 365, p. 661 (1993). 
One study demonstrated that not only did preschoolers who had weekly keyboard lessons 
improve their spatial-temporal skills 34 percent more than both children who took singing 
lessons and children who took no music lessons, but the effect had a long-term impact on the 
children's development of these skills. F. H. Rauscher, et al, "Listening to Mozart 
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Enhances Spacial-Temporal Reasoning: Towards a Neurophysiological Basis", 
Neuroscience Letters, Vol. 185, pp. 44-47 (1995). 
[0099] Research has demonstrated that children who have an extensive vocabulary and 

understand related language concepts learn more effectively. Therefore, in one embodiment, 
system 100 provides and/or describes at least one activity that is selected to provide a 
caregiver with practice in helping a child to listen carefully to the sounds of language, to 
enjoy being read to, to engage in musical activities, to foster a desire to engage in early 
. . music training, and/or the like, as appropriate for the child's age and stage. 
1 00 1:90 j In summary, by consistently engaging a child at every age and stage of 

m development in stage-specific activities that variously stimulate each of these five selected 
U aspects of early brain development, caregivers promote a child's healthy brain development 
at each age and stage. In one embodiment, each of the provided and/or described activities 
j s [j includes an indication of the particular brain region or regions known to process information 
j-j that is visual (vision), auditory (sound), kinesthetic (touch), and emotional (security). In 
another embodiment, the concept of play is incorporated into a particular activity that is 
provided or described in system 100. In a further embodiment, the concept of play is 
integrated into each activity performed during an interactive session between a caregiver and 
a child and activities are accomplished in playful ways. When interactions are enjoyable for 
both the child and the caregiver, these interactions are more often repeated, and repetition 
has been demonstrated to be an important aspect or condition for effective learning. 
[00101] In addition to understanding the above five selected aspects of brain development, 

caregivers are encouraged to learn and to apply three additional concepts that promote early 
brain development and that can be used in providing an optimal environment for healthy, 
early brain development. These three concepts are attention, bonding, and communication. 
Each of these concepts will be described in turn. 
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Attention 

[00102] In order for anyone to learn anything, they must first be paying attention to what is 

being taught. Children learn from their adult caregivers that paying attention is appropriate 
behavior. Conversely, children who are not "well attended to" by their caregivers also learn, 
over time, not to pay attention. Studies conducted on young children who were deprived of 
adult attention to their needs during their early developmental years have shown, through 
brain scans performed on the children once they were older, that these children experienced 
^ abnormal brain development in the area that specializes in the ability to focus one's 
g attention. H. T. Chugani, "A Critical Period of Brain Development: Studies of Cerebral 
Glucose Utilization with PET", Preventative Medicine, Vol. 27, pp. 184-188 (1998). A 
UJ child's ability to pay attention is developed with practice, over time. A caregiver can teach a 
L V6ry y° un 8 child to focus ner attention and can encourage the child to increase her attention 
: = J- span. 

[00l|3] Scientists have discovered that there are certain factors that affect the development 

of the brain's ability to pay attention. J. Ormrod, Educational Psychology: Developing 
Learners (Prentice-Hall, Inc., 2000). Each of these five factors, as applied to the early care 
of children, is described in turn. 

f 00104 ] 1- Meeting a Need Predictably: Starting from birth, an infant should have his 

needs met by an attentive, responsive adult. Infants who receive predictable care are less 
fussy and less demanding than infants who have to wait and wonder when someone will 
respond to them. Thus, a caregiver who desires to help a child in developing the skill of 
focusing his attention should observe the child and respond in a timely manner to his needs 
for food, having a diaper changed, and being held, for example. 
[00105] 2. Eye Contact and the Human Face: Infants and babies have a "built-in" 

preference for the human face. Scientists have demonstrated that infants will attend to a face 
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longer than they will attend to anything else with which they are presented. Children need to 
see and interact with real people, rather than faces on television or pictures of people or 
objects. Thus, a caregiver who desires to help a child in developing the ability to focus his 
attention should also frequently look at the child, face-to-face, and attempt to maintain eye 
contact with the child for longer periods of time by smiling, using changing facial 
expressions, and talking to the child while both are focusing upon each other, for example. 
[00106] 3. Novelty: Young children love to look at objects that are new and different. By 

the time an infant is several months old, he may have already "figured out" his immediate 
O surroundings. He will notice when something in his environment has changed and will 

ru 

]=Ji attend to something in his environment that is new for a longer period of time than he will 
attend to those things that are familiar to him. Thus, a caregiver who desires to help a child 
hb in developing the ability to focus his attention should show the child new things in a way 
fy that demonstrates excitement and surprise, for example. In attempting to purposefully 
G engage the child's attention, caregivers may also vary their voice intonation and/or alter their 
facial expressions as they introduce something new to the child. 
[00107] 4. Great Contrasts: Young children generally pay closer attention to objects that 

have clear, deep, or sharp contrasts than to those objects that are pale, blended, or very 
"busy". For example, research on vision has shown that high contrast colors like black and 
white, or red and black and bright yellow, for example, are helpful in getting and 
maintaining an infant's attention. As infants become toddlers and then preschoolers, they 
continue to pay attention to contrasting relationships. For example, they will attend to things 
that are very large and also to things that are very tiny; they will respond to sounds that are 
loud and also to sounds that are soft. There are many such contrasting elements that can 
help a caregiver gain a child's attention. 
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[00108] Thus, a caregiver who desires to help a child in developing the ability to focus his 

attention can provide the child, as an infant and then as a baby, with toys that will attract and 
hold his attention due to the use of bright colors and/or contrasting elements. Further, 
caregivers may vary their voice intonations in ways that vary their voice's volume, pitch, 
intensity, and/or inflection, depending upon the child's preference. A caregiver can capture 
and maintain the child's natural attentiveness to things that stand out. Caregiver's may also 
make occasional and purposeful obvious mistakes that may make the child laugh, or a 
caregiver may sometimes become a character in the child's favorite book and act out the 
□ story. By teaching the child to "expect the unexpected", a caregiver helps to increase the 
fU child's ability to pay attention to people and objects in his environment. 

[0010$] 5. The Search for Meaning: A caregiver who desires to help a child in 

developing the ability to focus her attention may allow the child to interact actively with the 
|=!j environment, permitting the child to discover the consequences of her actions and presenting 
1*4 the child's brain with the opportunity to ascribe meaning to those actions. In this manner, a 
H- caregiver can leverage the child's innate curiosity to assist the child in developing her 
understanding of, inter alia, causal relationships. 

[00110] System 100 is designed to guide a caregiver in purposefully helping a child to learn 

to pay attention. In an exemplary embodiment, system 100 comprises one or more items 
whose use by a caregiver can help a child to learn to pay attention. For example, the system 
100 may comprise an activity mat 108; information and/or instructional materials 106 which 
direct a caregiver to cue a child's anticipation through slow, deliberate actions; and/or 
information and/or instructional materials 106 which direct a caregiver to cue a child by 
providing the child with simple commands. 

[00111] In an exemplary embodiment, the system 100 includes an activity mat 108. The 

activity mat 108 may be any type of defined, substantially flat surface that can be used 
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during an interactive session with the child. In one embodiment, the activity mat 108 is 
portable and may be easily employed during a session and then put away after a session is 
completed. The activity mat 108 may be of any shape and dimension, may be either flexible 
or rigid, and may be made from cloth, wood, plastic, bamboo, cardboard, vinyl, paper, 
ceramics, and/or the like. In one embodiment, the activity mat 108 is a placemat. In another 
embodiment, the activity mat 108 is deliberately plain (without patterns or cartoons or 
printed words), since the child should be encouraged to focus on the shared activity rather 
than any potentially distracting details of, for example, a patterned activity mat surface. 

»? Such distractions may defeat the purpose of the activity mat 108, which is to help the child 

I'll 

y t \ to understand where and when to pay attention. 
[00y2] The activity mat 108 is a visible, concrete cue or message to the child that the 

. caregiver wants the child to pay attention to the "work" (which is really play) that the 
caregiver and the child will be engaging in. The activity mat 108 defines or designates the 

g "work space" of the interactive session with the child. Later, older children and adults 
generally transfer this same concept to the traditional "desk top workspace". The use of the 
activity mat 108 deliberately and consistently cues, and eventually teaches, a young child 
how to pay attention by directing their attention both to the activity mat 108 and to the 
activity that the caregiver wants the child to concentrate on. 
[00113J In an exemplary embodiment, as the caregiver spreads the activity mat 108 out in 

front of the child, the caregiver can show an expression of excitement and anticipation. This 
also signals to the child that the caregiver believes that what is about to take place is both 
important and pleasurable. If the child comes to associate pleasure and anticipation with 
paying attention, the child receives a message that can positively impact his future ability to 
learn. 
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[00114] In another exemplary embodiment, the system 100 includes information and/or 

instructional materials 106 which direct a caregiver to cue a child's anticipation through 
slow, deliberate actions. When a caregiver first presents the child with an activity, the 
caregiver's movements can be slow and deliberate, and the caregiver can also allow their 
facial expression to show anticipation. As the caregiver places the activity onto the activity 
mat 108 in front of the child, the caregiver can gain the child's eye contact as the caregiver 
slowly begins to reveal what the caregiver and the child are going to be doing together. If 
the caregiver performs this ritual consistently, the child will then learn, over time, to 
;:=f anticipate the fun and excitement of what she is about to learn. 

[00||5] In another exemplary embodiment, the system 100 includes information and/or 

UJ 

ui instructional materials 106 which direct a caregiver to cue a child by providing the child with 

m 

simple commands. In one embodiment, instructional materials 106 comprise an activity card 
!U 200 which includes a "Directions" section that may provide suggested words that the 
[;;! caregiver may say to the child to help gain the child's attention. Unless the particular 
activity is designed to elicit talk and conversation between the caregiver and the child, the 
directions on an activity card 200 generally give a very simple "script" of what the caregiver 
may say to the child, such as "Say: 'Watch'". Simple, quiet commands or instructions stand 
out for the child and effectively cue the child's attention. A caregiver's modeling of an 
activity for the child can include facial anticipation (e.g., eyes wide-open, eyebrows raised), 
soft, slow speech, and minimal verbal cues, for example. After the activity has been 
modeled by the caregiver, showing clearly how the caregiver accomplishes the activity, then 
the caregiver cues the child slowly and quietly by indicating that it is the child's turn to do 
the activity. For example, the caregiver may say "Now, it's your turn!" or "Now you try it!". 
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Bonding 

[00116] Scientists generally agree that an important factor in developing and maintaining 

healthy brain structures is the child's development of a strong bond, or connection, to at least 
one primary caregiver. The manner in which the various regions of the brain develop, as 
well as the ways in which the brain ultimately will process information, begin to form very 
early in life. Child development specialists agree that infants, babies, toddlers, and 
preschoolers require predictable, responsive care if their brains are to develop optimally. 
. ^ National Research Council and Institute of Medicine, Jack P. Shonkoff and Deborah A. 

Phillips, eds., From Neurons to Neighborhoods: The Science of Early Childhood 
;;n Development (National Academy Press, 2000). When children learn that someone in 
UJ particular pays attention to their needs, they develop trust and a sense of security that then 
■ : allows their brain to attend to the many learning opportunities around them. Without this 
sense of being bonded or attached to at least one person, the brain of a young child does not 
%\ develop optimally. 

[00117] In view of the fact that research has shown that repeated stressful experiences (e.g., 

consistently not having needs met or early neglect or abuse) can create synaptic circuits in 
the brain that interfere with a brain's healthy growth. M. R. Gunnar, "Quality of Early Care 
and the Buffering of Neuroendocrine Stress Reactions: Potential Effects on the Developing 
Human Brain", Preventative Medicine, Vol. 27 (2), pp. 208-211 (1998). The system 100 
teaches caregivers to protect a child's developing brain by creating loving, predictable, day- 
to-day care for the child. Responsive care helps build resiliency in the growing child. 
Resiliency, or the ability to recover from set-backs, protects a child from overreacting to 
later stresses that occur throughout life. National Research Council and Institute of 
Medicine, Jack P. Shonkoff and Deborah A. Phillips, eds., From Neurons to Neighborhoods: 
The Science of Early Childhood Development (National Academy Press, 2000). 
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[00118] Moreover, simple, repeated, interactions between a caregiver and a child provide 

an environment in which appropriate bonding can occur. For example, research has 
demonstrated that loving touch actually releases growth hormones that enable a child's brain 
and body to grow. Holding, rocking, and stroking stimulate the brain to grow and develop. 
Establishing and maintaining routines and rituals help a child in learning to regulate his 
responses. Internal self-regulation is an important facet of healthy overall development. 
National Research Council and Institute of Medicine, Jack P. Shonkoff and Deborah A. 

U Phillips, eds., From Neurons to Neighborhoods: The Science of Early Childhood 

Q Development (National Academy Press, 2000). 

j B Communication 

[OOMp] The two-way nature of communication helps a child to develop strong concepts and 

understandings about people and objects in the world around him. Face-to-face, human 

rii 

contact and conversation allows a child's brain to develop the capacity to understand, label, 
□ and interpret experiences. Language and intelligence are closely intertwined as the child's 
brain develops. A caregiver who is reminded to talk to the child throughout the day, as they 
interact with the child, is provided with an easy, inexpensive, and effective strategy in 
helping to facilitate the child's brain development. 
[00120] Reading aloud to a child exposes the child to many rich, new words that may not 

normally occur in daily life around the home or in a daycare setting. For example, the word 
"Giraffe" likely will not come up in everyday conversation while a caregiver is shopping, 
working, or relaxing during the day. However, by reading a story about a giraffe (which 
may include a clear picture of a giraffe ) to the child, a caregiver introduces the child to an 
entirely new idea. When a caregiver reads to a child, the caregiver gives the child the 
opportunity to comprehend more words and concepts than the child would otherwise learn 
within the context of daily life. 
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[00121] Listening to a child is another way that a caregiver can demonstrate that the child is 

important to the caregiver. Responsive care continues throughout childhood and can be 
achieved at any age by listening to the needs and ideas that a child expresses. 
[00122] In summary, the intelligence that a child develops generally unfolds through the 

relationships with the child's primary caregivers. A child's ability to think, communicate, 
and focus attention, as well as her ability to exercise self-control and to feel compassion for 
other people, can be encouraged continuously throughout the earliest years of life and 
beyond. Normal, healthy brain growth can be protected and stimulated through simple, 
p easily accomplished, daily interactions with a caregiver. Rather than assuming that every 
I'll caregiver knows how to go about establishing such interactions and providing an 
^ environment that fosters optimal early brain development, the system of the invention 
presents caregivers with a variety of tools that can help guide them in facilitating the early 
f|| brain development of a child in their care. 
[00123] It will be appreciated that an activity that may be used to stimulate one or more 

h'> predetermined aspects of brain development (e.g., security and emotional attachment, touch 
and sensory integration, vision and visual discrimination, play and playfulness, and sound 
and auditory discrimination) may also be used to foster one or more of the three concepts 
that promote early brain development. The charts of FIGS. 3 A and 3B illustrate exemplary 
activities that stimulate the various predetermined aspects of brain development as well as 
foster the concepts that promote early brain development. 
EXAMPLES 

[00124] The following examples of systems and methods for facilitating early childhood 

brain development are provided to more specifically describe the invention. These 
exemplary systems and methods are intended to be merely illustrative and are not intended 
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to limit the description provided above. It will be appreciated that various other 
embodiments may be practiced, given the above general description. 
Exemplary Systems 

[00125] The charts of FIGS. 4A and 4B illustrate exemplary systems in accordance with the 

invention. As seen in FIGS. 4A and 4B, systems for each of the four ages and stages (i.e., 
infant, baby, toddler, and preschooler) comprise activities that correspond to each of the five 
aspects of early childhood brain development (i.e., security and emotional attachment, touch 
and sensory integration, vision and visual discrimination, play and playfulness, and sound 
: ;i and auditory discrimination). Each of the exemplary activities presented in FIGS. 4A and 
U 4B corresponds to an activity that uses an activity item 104 and/or to an activity that is 
described on an activity card 200 and for which the caregiver supplies any needed items. 
Exemplary Activity Cards 
[0Q=J26] FIGS. 5-8 illustrate exemplary activity cards that may be included in a system 100 

M that is adapted for use with a child at the infant stage (FIG. 5), the baby stage (FIG. 6), the 
!■«* toddler stage (FIG. 7), or the preschooler stage (FIG. 8). 
Exemplary Methods 

[00127] In an exemplary embodiment, a caregiver facilitates a child's early brain 

development by obtaining stage-specific activity cards which can be used to guide a 
caregiver in engaging in a purposeful, interactive play session with a child; obtaining at least 
one activity item which can be used by the caregiver during the play session to stimulate at 
least one predetermined aspect of brain development, where the predetermined aspect of 
brain development comprises security and emotional attachment, touch and sensory 
integration, vision and visual discrimination, play and playfulness, and sound and auditory 
discrimination; selecting one of the activity cards which describes at least one activity that 
stimulates a predetermined aspect of brain development and provides directions which 
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instruct the caregiver in facilitating the interactive play session with the child; engaging the 
child's attention, as described in detail above, to begin the play session; modeling the 
selected activity for the child to instruct the child how to perform the activity; and prompting 
the child to perform the activity. 
[00128] In another exemplary embodiment, the caregiver and the child interact in a playful 

manner. In a further embodiment, the caregiver interacts with the child in a manner that 
fosters one or more of the three concepts that promote early brain development. For 
example, the caregiver can use an activity mat to assist in focusing the child's attention on 
the shared activity. Alternatively, or additionally, the caregiver may hold the child on the 
~; caregiver's jap to foster the child's bonding to the caregiver. In another embodiment, the 
[J] activity itself may advance one of the concepts that promote early brain development. For 
lil example, if the shared activity is reading a story to the child, the activity fosters the concept 
h= of communication. 
[001^9] In another exemplary embodiment, the caregiver engages and focuses the child's 

attention by establishing eye contact with the child and directing the child's attention to a 
defined space, such as an activity mat that is placed in front of the child, for example. The 
caregiver may further engage the child's attention by encouraging the child with a visual 
stimulus (e.g., an object, such as a toy, and/or varied facial expressions) and/or an auditory 
stimulus (e.g., varied voice intonations, such as varied volume, pitch, intensity, and/or 
inflection, for example, and/or the use of a sound-generating object, such as a rattle or a 
musical toy, for example). 
[00130] In another exemplary embodiment, the caregiver prompts the child to perform the 

activity by providing instructions to the child in a predetermined manner, such as by 
speaking slowly, speaking quietly, speaking simply, speaking excitedly, and/or giving the 
child minimal verbal cues. 
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[00131] The foregoing specification describes the invention with reference to specific 

embodiments. However, it will be appreciated that various modifications and changes can 
be made without departing from the scope of the present invention as set forth in the claims 
below. The specification and figures are to be regarded in an illustrative manner, rather than 
a restrictive one, and all such modifications are intended to be included within the scope of 
present invention. Accordingly, the scope of the invention should be determined by the 
appended claims and their legal equivalents, rather than by the examples given above. For 
example, the steps recited in any of the method or process claims may be executed in any 
□ order and are not limited to the order presented in the claims. 

[0q|)32] Benefits, other advantages, and solutions to problems have been described above 

Id with regard to specific embodiments. However, the benefits, advantages, solutions to 

Ul 

Ul problems, and any element(s) that may cause any benefit, advantage, or solution to occur or 
£j become more pronounced are not to be construed as critical, required, or essential features or 
j s "_ elements of any or all the claims. As used herein, the terms "comprises", "comprising", or 
y, any other variation thereof, are intended to cover a non-exclusive inclusion, such that a 
process, method, article, or apparatus that comprises a list of elements does not include only 
those elements but may include other elements not expressly listed or inherent to such 
process, method, article, or apparatus. Further, no element described herein is required for 
the practice of the invention unless expressly described as "essential" or " critical". 
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